Objective: To assess the association between maternal education level and birth weight, considering the circumstances in which the excess use of technology in healthcare, as well as the scarcity of these resources, may result in similar outcomes. Methods: A meta-analysis of cohort and cross-sectional studies was performed; the studies were selected by systematic review in the MEDLINE database using the following Key**words socioeconomic factors, infant, low birth weight, cohort studies, cross-sectional studies. The summary measures of effect were obtained by random effect model, and its results were obtained through forest plot graphs. The publication bias was assessed by Egger's test, and the Newcastle-Ottawa scale was used to assess study quality. Results: The initial search found 729 articles. Of these, 594 were excluded after reading the title and abstract; 21, after consensus meetings among the three reviewers; 102, after reading the full text; and three for not having the proper outcome. Of the nine final articles, 88.8% had quality ≥ six stars (Newcastle-Ottawa Scale), showing good quality studies. The heterogeneity of the articles was considered moderate. High maternal education showed a 33% protective effect against low birth weight, whereas medium degree of education showed no significant protection when compared to low maternal education. Conclusions: The hypothesis of similarity between the extreme degrees of social distribution, translated by maternal education level in relation to the proportion of low birth weight, was not confirmed.
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Introduction
There are several determinants of low birth weight (LBW) --weight at birth < 2,500 grams ---, and one of the most relevant is maternal social status, which has a close and direct association with maternal education level. Even in developed countries, mothers in unfavorable socioeconomic status and with low education level present greater vulnerability to having LBW children. 1 Conversely, the use of new health technologies in the preconception, prenatal, and perinatal periods has led to an increase in the proportion of LBW, especially in the more affluent social strata, which have greater access to such procedures. 2 Additionally, late pregnancies also add to this outcome. Recent observational studies have shown an increase in LBW in more privileged social groups and in regions with higher economic growth. 3, 4 An intense demographic and epidemiological transition is currently observed in Brazil, characterized by a decrease in infant mortality rates, especially due to the decrease in deaths from infectious diseases and the marked reduction in fertility rates. Considering this scenario, a hypothesis has been developed that the two extremes of the social classifications would show a high proportion of LBW: in one, due to scarcity of resources; in the other, due to an abundance of technologies. This hypothesis has been termed ''similarity in inequality''. 5, 6 In this context, this study aimed to investigate the similarity hypothesis in the proportion of LBW between the two extremes of the social strata, assessed by maternal education level, through a meta-analysis. With the study results, the intention is to obtain subsidies for the development of public policy strategies aimed at equalization of resources employed in the maternal-child health area.
Methods

Article search and selection strategy
Article search was performed until November of 2011, using the MEDLINE database. The search strategy previously defined the combination of key words in health sciences to be used as ''socioeconomic factors''[MeSH] AND ''infant, low birth weight''[MeSH] AND (''cohort studies''[MeSH] OR ''cross-sectional studies''[MeSH]). For inclusion in the study, the articles were required to be cross-sectional or cohort studies; published in English, Portuguese or Spanish; have LBW (< 2,500 g) as outcome; and the variable maternal level of schooling was required to have been divided into three strata (low, medium, and high). Tw o independent reviewers found and selected the articles. The doubts were discussed with a third reviewer for final resolution on the inclusion or exclusion of the article.
Article quality assessment (Newcastle-Ottawa scale)
The internal quality of included studies was assessed using the Newcastle-Ottawa scale, 7 which evaluates the design and quality of nonrandomized studies, and also facilitates incorporation of assessments of quality in the interpretation of the meta-analysis results, albeit not used as a criterion for inclusion or exclusion of articles. The evaluation of each article is given a score consisting in a number of stars from three perspectives: a) selection (maximum: four stars), b) comparability (maximum: two stars), and c) results (maximum: three stars).
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Thus, when processing the article quality analysis, a maximum of nine stars can be obtained for high-quality studies. Lower-quality studies receive fewer stars.
Statistical analysis
Of the articles included, the data were obtained in absolute numbers, using the low maternal education stratum as reference. Analyses were performed comparing, individually, the higher and medium level of education with the lower level. To obtain summary measures of effect, analyses were conducted in accordance with the random effect model. 8 Heterogeneity among the studies was analyzed by statistical I 2 test. 8---10 Analyses were performed using STATA software, release 10.0; the metan command was used for the estimates of combined effect. Publication bias was analyzed by funnel plot, using the metafunnel command through Egger's test. To adjust for possible publication bias, the trim-and-fill method was used. It checks the asymmetry of the funnel plot, inputs a supposed number of lost studies, and recalculates the summary of effect on results, which can be used to analyze the extent of publication bias that may affect the estimate. 11
Results
According to the search strategy used, 729 articles were initially identified. After reading the title and abstract, 114 of these articles were selected, which were read in their entirety (15.6% of the previously selected articles). Of this total, 97 articles were excluded due to the following reasons: lack of the variables proposed in the study (23) ; designs that were different from those established for the study (7) ; result presentation using a format that did not follow the three proposed social stratifications -high, medium, and low (35); and those with insufficient or inadequate information (40). Of the remaining 17 articles, eight other studies were excluded by the third reviewer due to disagreements between the first two reviewers. The remaining nine articles considered stratification in three levels of schooling. The complete flowchart of final article selection for the meta-analysis is shown in Fig. 1 . 18 show data with analysis stratified by ethnicity, assessing LBW between white and non-white mothers; these are represented twice as if they were individual studies.
The final list of the nine articles can be found in Table 1 , 12---20 which shows that the proportion of LBW does not have a similar distribution pattern between the different levels of maternal education, and is not more prevalent at the extremes of the classification. Lower rates of LBW were observed in the groups with low education level in three studies, which were conducted in developed countries (United States, Ireland, and Norway), whereas only one study (performed in Canada) observed a lower rate of LBW associated with a medium education level.
When assessing the quality of articles according to the Newcastle-Ottawa Scale, only one had five stars. Among the remaining studies, the following classifications were obtained: three studies obtained six stars, three obtained seven stars, one obtained eight stars, and another one obtained nine stars (Table 1) .
To analyze the influence of maternal education level on low-birth weight risk, two meta-analyses were performed. The first compared high level with low level maternal education and the other compared medium level with low level. 70,900 mother-child pairs were included in the analysis. Fig. 2 shows that the summary of effect of the meta-analysis results was 0.67 (95% CI: 0.51-0.88), demonstrating the protective effect for LBW caused by high maternal education when compared to low.
Meta-analysis of high maternal education effect on LBW
The heterogeneity (I 2 ) of 66.6% is considered moderate. Egger's test, used to assess the publication bias of the studies included in this meta-analysis, showed absence of bias (p = 0.148). Fig. 3 shows the results of the summary effect of the metaanalysis, which was 0.86 (95% CI: 0.70-1.06), demonstrating no significant protective effect for LBW in the group with medium maternal education, when compared to low. The heterogeneity (I 2 ) of 70.4% was considered moderate Egger's test, unlike the previous analysis, showed the presence of bias (p = 0.027). To recalculate the size of the effect in each insert until the funnel plot becomes symmetrical, the trim-and-fill method was used, which estimated a loss of five studies. Subsequent to this correction, the summary of effect was 0.71 (95% CI: 0.56-0.88).
Meta-analysis of the effect of medium maternal education on LBW
Discussion
The hypothesis of similarity in inequality was tested to investigate whether LBW(similarity) would be related to the extreme levels of maternal education -high and low (inequality). This theory was initially developed by Silveira et al., in 2005 , in an attempt to explain the obesity epidemic in Latin America, with similar prevalence between the extremes of the social strata. 6 Similarly, the hypothesis was confirmed when it was observed that regional differences in Brazil regarding the proportion of LBW appear to be more related to the availability of perinatal care than the social status, a phenomenon which the authors called the ''epidemiological paradox of LBW in Brazil''. 21 However, the meta-analysis did not support the previously proposed hypothesis. A protective effect of 33% for the risk of LBW was identified among women with higher education, when compared with the low maternal education category. In contrast, when assessing the risk of LBW in mothers with medium level of schooling, when compared those with low education level, there were no significant results.
The choice of maternal education as the variable to represent social inclusion was established due to its significance in the contemporary socioeconomic context, translated by its current association with material goods, as well as nonmaterial goods, such as access to information and behavior in the presence of health challenges, and social status. However, the impact of this variable on a particular outcome may be related to the way it was stratified during the processing of analyses (continuous, quartile, or percentile, for instance), therefore modifying the results.
Maternal education has been considered a suitable variable to measure inequality in health care and to assess pregnancy outcomes. 22---24 Particularly in relation to the latter, the results are contradictory. Some researchers have observed an increase in the proportion of LBW in groups with higher socioeconomic status. 3 The influence of maternal education on birth weight can also be observed in different continents. In Iran, the prevalence of LBW in infants born to women with no education was 16.9%, decreasing to 5.4% (p < 0.008) with increasing level of schooling. 25 In Asia, a study conducted in Bangladesh showed that the incidence of LBW was 32.7% in children born to women who had no formal education, and 1.8% in those with high school or higher education level. 26 Other studies have found similar results: women who did not complete high school had a 9% higher probability of having a LBW child than women with high school or higher education level. 27 It was also observed that mothers with less than eight years of formal education are 1.5 times more likely to have LBW infants. 28 Independently, mean birth weight also showed to be associated with maternal education. Mothers who had finished university or had a higher level of education had children whose weight was up to 82 g [95% CI: 4-160] higher than those who had completed only high school or had a lower level of education. 29 Another study, using the same research object, verified that children born to mothers with low education significantly have a birth weight approximately 123 g lower than those born to mothers with higher education. 30 In contrast, a. study in the United States did not observe differences between levels of maternal education on LBW, according to ethnic classification: the education level of non-white American women has no influence on LBW. 31 The rationale for the association between maternal education level and LBW appears to be related to the low socioeconomic level of mothers, who possibly have a lower weight gain during pregnancy, late start of prenatal care, and fewer consultations than recommended. Regarding prenatal care, the number of consultations was also associated with maternal education. Mothers with higher levels of education were twice as likely to have more than six consultations during the prenatal period, and the first one occurred earlier. 28 The association between the importance of maternal education on maternal-child health can be understood by the fact that women with higher levels of education are more prone to take care of themselves, have greater knowledge of the care that must be performed, have a higher socioeconomic status and better judgment when making decisions regarding their health and care. Several studies conducted in different countries have shown that education is the strongest socioeconomic predictor of health status, when considered alone, and the most important determinant of birth weight in a population. 32, 33 Many of the selected articles had, in addition to the maternal education variable, social class, asset ownership, social segregation, income, housing location, and neighborhood, and little information on individual maternal characteristics that was the objective of this study. There was no objective correlation between all the different variables and the LBW outcome. Individually, they showed an association with birth weight at different proportions with their specific limitations.
Particularly concerning maternal education, a significant number of articles classified this variable in more than three strata, making its inclusion impossible. Moreover, several studies did not report how the classification was performed in high, medium, or low stratum, as each country has different parameters based on their social reality, and thus it could influence the protective findings related to high education level.
Another important aspect concerns the samples used, as many studies had small and medium-sized samples. The more robust studies, characterized by a larger sample size, can influence the final results during analysis processing.
Finally, it should be emphasized that the authors' hypothesis, which led to the performance of this meta-analysis, was formulated in recent years. However, the selection of included articles covers an almost three-decade period, which certainly contributes to the results.
